cyano group and a benzoquinone moiety.
The structure elucidated by X-ray crystallography revealed that the antibiotic belongs to the group of Nheterocyclic quinones.e•3,4) At first the antibiotic was called antibiotic No. 49; it was renamed cyanocycline A, when it was found that its structure has a cyano group and heterocyclic ring.
The present paper deals with the taxonomy of the producing strain, and the isolation, characterization and biological properties of cyanocycline A. The observations were made after 3 weeks of incubation at 28'C. The color of the aerial and substrate mycelia was determined by reference to "Guide to Color Standard", a manual published by Nippon Shikisai Kenkyusho, Tokyo, Japan.
Growth was abundant to fair on most media. The aerial mycelia were grayish, the substrate mycelium was pale yellow, brown or gray.
No soluble pigment was formed on the media tested. 
Fermentation
A stock culture of S. flavogriseus No. 49 was used to inoculate 100 ml of the seed medium in a 500-ml flask; and incubation was at 28°C on a rotary shaker. A 3-day culture (1 liter) was transferred into 150 liters of the production medium in a 200-liter fermenter and fermentation was carried for 72 hours tinder the following conditions: temperature 28°C, aeration 75 liters/minute, and agitation 300 rpm.
The composition of the seed medium was: 1.0% glucose, 2.0% soluble starch, 1.0% soybean meal, 0.5 % corn steep liquor, 0.2% CaCO3 (pH 6.5 before sterilization). The production medium consisted of 1.0% glucose, 2.0% soluble starch, 0.5% corn steep liquor, 1.0%. dried yeast, 0.05% K H2PO4, 0.001 % CoSO4.7H2O, 0.2 % CaCO3 and Adekanol (antifoam agent, Asahidenka Co.).
The production of cyanocycline A was determined by the paper disk method employing Micrococcus luteus A or Pseudomonas aeruginosa M57740 as test organism.
Isolation Procedure
The isolation of cyanocycline A is outlined in Fig. 2 . A 72-hour culture broth (150 liters Then, the adsorbed antibiotic was eluted with methanol (15 liters) at the flow rate of 6 liters/hour.
The active eluate (6 liters) was concentrated in vacuo and the concentrate carefully brought to pH 8.5
with I N NaOH. Then, the active principle was repeatedly extracted with ethyl acetate (3 liters).
The combined extract was dried with Na2SO4 and the solvent removed under reduced pressure to dryness. The dark reddish brown residue was dissolved in a small amount of chloroform and poured on Rf value in thin-layer chromatography on silica gel plate (pre-coated silica gel 60 F234 Merck Co.) is shown in Table 4 . The antibiotic gave an orange-yellowish spot, which is detectable with UV light and ninhydrin reagent. We have elucidated the stereochemical structure of cyanocycline A (Fig. 1) with the use of physico-chemical properties and X-ray crystallography.
The result will be published elsewhere.11) Biological Activity of Cyanocycline A Cyanocycline A is a broad spectrum antibiotic. The minimum inhibitory concentration (MIC) was determined by the broth-dilution method against selected strains of Gram-positive and Gram-negative bacteria (Table 5 ). The antibiotic exhibited significant activity against Micrococcus luteus B (2.5 ng/ml) and Staphylococcus aureus 209P (5.0 ng/ml). It was also very active against Gram-negative bacteria and anaerobic bacteria, but less active against yeast and fungi. Cyanocycline A exhibited strong in vitro cytotoxicity against Meth A tumor cell originated from BALB/c mice, and it showed antitumor activity in vivo against the ascites type of Meth A. Acute intraperitoneal toxicity (LD50) in mice was 10 mg/kg.
Discussion
The structure of the new antibiotic, cyanocycline A, was elucidated by both spectroscopy and Xray diffractometry.lu This compound contains a cyano and a 2-methoxy-3-methyl p-benzoquinone moiety, and belongs to the group of N-heterocyclic quinones which includes antibiotics such as mitomycin 
